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ABSTRACT 
During this study we evaluated the spatio-temporal distribution of macroalgae in the western Algerian coast. This work was 
carried out in the intertidal zone near the municipality of Ténès. We carried out a seasonal sampling from July 2016 to April 
2017, at four different sites. Nine species were identified. The highest species richness was observed in summer and early 
autumn. The most abundant algae observed were Ulva et Cystoseira. Ulva alga achieved the highest recovery rate 60,33% in 
Spring. Laurencia obtusa and Spongomorpha arcta were the least abundant. Algae of economic interest have been observed in 
the coast of Tenes. 
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INTRODUCTION  
Macroalgae are species that are of great ecological and 
economic interest. The depth reached by certain species in 
the marine environment can reach a few meters. Intertidal 
macroalgae are the main culprits of primary production, 
they release oxygen necessary for the equilibrium of the 
aquatic life and they present a support of fry for many 
species [1]. From an economic point, they present a 
nutritional source and a product of rising value. They are 
used in agriculture as fertilizer and fodder, in the food and 
pharmaceutical industry (agar, alginates, carrageenans are 
products extracted from seaweed), in textiles and in other 
fields [2]. 
The littoral zones are subjected to a strong anthropic 
pressure and consequently many species of algae are 
victims of bad adaptation. Natural or anthropogenic 
disturbances result in a functional and structural 
modification of ecosystems [3]. The decline of macroalgal 
communities in the Mediterranean has been reported by 
several authors [4-5]. In Algeria, macroalgae have been 
little studied [6-7]. Their exploitation is still very marginal, 
we found a lack of study of macroalgae in coastal waters of 
Ténès. Our study aims to determine the algal belts 
characterizing the Ténès coast, located in northern Algeria. 
MATERIALS AND METHODS 
Sampling sites 
Our study was conducted at four coastal sites in the city of 
Ténès (fig. 1). S1 (Ain El khadi), S2 (Oued El Guesseb), S3 
(Maynis), S4 (Kaf Kalla) which are close to bathing beaches.  
 
 
Fig. 1: Geographical location of the sampling 
stations on the western coast of Algeria 
 
Physicochemical analyzes of seawater 
In order to specify the sampling conditions, 
physicochemical parameters of the water (temperature, 
salinity and pH) were measured using a WTW 340i multi 
parameter. 
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Spatio-temporal variation of macroalgae structure  
Sampling  
Seasonal sampling was conducted: summer (July 2016), 
early autumn (October 2016), winter (January 2017), spring 
(April 2017). Sampling is done using a 25 cm × 25 cm PVC 
quadrat divided into 25 squares. Each quadrat represents a 
survey. In total, nine surveys were conducted per site. The 
method adopted for our study is based on the techniques 
described for the study of phyto benthos [8].  
Species richness (SR) 
The number of species per site represents species richness 
(SR), one of the important aspects of biodiversity. Species 
are identified using an algal identification guide after 
observation under a binocular magnifying glass [9]. 
Average recovery rate (ARR)  
Average recovery is the percentage of the substrate 
surface covered by the species [8]. The average recovery 
rate (ARR) is calculated according to the following 
equation:  
ARR = ΣRi/N 
The overlap (Ri) is the percentage of the area of the 
quadrat covered by species i. N represents the number of 
readings. 
RESULTS AND DISCUSSION 
Physicochemical parameters 
The physicochemical parameters of the seawater have been 
determined at the time of sampling (table 1). 
Values of salinity of the water at the 06 sites during the four 
seasons are higher than 35g/l and do not exceed 40g/l. 
These values are characteristic of the salinity of Algerian 
marine waters [10]. The recorded temperature (7.5 ° C in 
winter and 22.5 °C in summer) does not indicate any 
thermal pollution. The ph is slightly alkaline, it varies 
between 8,23 and 8,51. These values are located near the 
average 8.2 which is favorable to development of aquatic life 
[11].  
 
 
Species richness (SR) 
The species observed at each site during the four seasons 
are listed in the table 2. 
Diversity of macroalgae in our study area shows the 
presence of 05 species Pheophytes, 01 species Rhodophytes, 
03 species chlorophytes. The highest number of algae was 
recorded in Summer and early autumn (09 algae). Some 
authors claim that summer is the most favorable season of 
algae development [12]. In most sites the lowest specific 
wealth is recorded in winter. As a result, we conclude that 
the maximum development of algae in our study area 
located on the western Algerian coast, extends all summer, 
the mortality of algae occurs after the beginning of autumn. 
We note that the species we have identified have been 
observed previously on the Algerian coast [13]. The 
observed algae, especially Ulva and Cystoseira are algae of 
economic interest. Indeed Ulva is used in pharmacy, animal 
feed and as fertilizer; Cystoseira is used in the chemical 
industry and as a fertilizer [2-14]. On the other hand, the 
algae we observed can be used in the assessment of the 
ecological status index of coastal waters CARLIT [15-17].  
Average recovery of species in each season 
The average recovery of each species in the six sites during 
the four seasons is shown in fig. 2, 3, 4, 5. 
During the summer and automn (at the nine sites), 
dominance is shared by several algae including Ulva. 
During winter and spring, dominance is shared by Ulva and 
Cystoseira. Indeed, several studies have reported 
dominance of Ulva in degraded environments [18-19]. On 
the other hand, Cystosoeira are vulnerable species unable to 
withstand excessive disturbances of the environment [3]. 
They are considered sensitive to pollution and water 
turbidity as well as overgrazing by grazing organisms as 
evidenced by their regression throughout the 
Mediterranean [20]. A more pronounced disturbance of the 
biotope could give the advantage to Ulva, the most resistant 
algae. In addition, the Spongomorpha arcta species 
recorded the lowest recovery rate, less than 06%, which 
suggests that the species has a restricted ecological niche. 
Our results showed that the recovery rate of each one of the 
09 species within the same site varies from one season to 
another. The composition and distribution of communities 
is influenced by coastal morphology and hydrodynamics, 
but also by nutrient inputs and climatic conditions [21-1]. 
 
Table 1: Physicochemical parameters of the water 
 S1 S2 S3 S4 
 
Summer 
pH 8.23 8.24 8.28 8.25 
Température C ° 22 22 22 22.5 
Salinity g/l  39.27 38.00 38.52 38.16 
 
Autumn 
pH 8.37 8.41 8.41 8.39 
Température C ° 18 18 19 20.5 
Salinity g/l 39.84 39.75 38.71 37.26 
 
Winter 
pH 8.49 8.51 8.49 8.49 
Température C ° 7.5 8 8.5 7.5 
Salinity g/l 39.92 38.89 38.45 39.69 
 
Spring 
pH 8.45 8.42 8.42 8.48 
Température C ° 19 18 19.5 19 
Salinity g/l 39.99 39.90 39.34 39.65 
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Table 2: Specific wealth of the six sites 
Species Sites  Summer Automn  Winter Spring 
Pheophytes 
Cystoseira spp 
Cystoseira mediterranea 
Cystoseira amentacea 
Padina pavoniqua 
Cystoseira tamariscifolia 
Rhodophytes 
Laurencia obtusa 
Chlorophytes 
Ulva lactuca 
Ulva spp 
Spongomorpha arcta 
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- 
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Fig. 2: Average recovery of species in summer 
 
 
Fig. 3: Average recovery of species in autumn 
 
 
Fig. 4: Average recovery of species in winter 
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Fig. 5: Average recovery of species in spring 
 
CONCLUSION 
Our study allowed to a very important component of marine 
biodiversity. The macroalgae of the Algerian coast remain 
little studied. Assessment of species richness has revealed 
that the number of species of the coast of Ténès increases 
during the summer and early autumn. We found that the 
variation in the average recovery rate of species during the 
four seasons does not obey a specific rule, as it remains 
influenced by several biotic and abiotic factors. This study is 
worth pursuing in other areas of the Algerian coast to better 
understand of the evolution of intertidal macroalgae. The 
assessment of the CARLIT ecological index is recommended 
in the future. 
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